S1.2 Derivation of parasite fitness
When the resident is at equilibrium ( * = * + ! * + ! * + !" * ) the dynamics of a rare mutant are given by:
To derive an expression for the invasion fitness of a rare mutant, we first calculate the Jacobian of these dynamics:
Next, we split the Jacobian into components and such that = − :
The next-generation matrix, ! , is then given by ! = !! , and the fitness of the mutant is sign equivalent to the dominant eigenvalue of ! minus 1 (Hurford et al. 2010) :
S1.3 Additional results (virulence costs)
In the main text we present results for the case where there is a transmission rate cost associated with host protection. Here, we present additional results for the case where host protection leads to a cost in terms of virulence such that ! = ! (1 + ) (Figs. S1-S2). The relationship between the nature of the trade-off (i.e. its shape and strength) and the qualitative evolutionary outcome is broadly similar to the results described in the main text for a transmission rate cost (Figs. 2, 4) . This is particularly evident for larger baseline levels of virulence for the protective parasite (compare 
S2.1 Model description
In the main text we explore a model of coinfection between different parasite species (model A). The model assumes that if a mutant strain arises in a given host it is either immediately cleared or it rapidly replaces the resident strain, which allows us to derive a relatively straightforward expression for the invasion fitness of the mutant. Here, we relax this assumption so that coinfections can also occur between the resident and mutant strains of parasite 1. However, this means we must also track double infections by the resident strain ( !! , !!" ), otherwise an initially rare mutant has a frequency dependent advantage over the resident (Alizon 2013) . We assume that hosts infected with strains and of parasite 1 experience susceptibility to parasite 2 equal to ! ! + ! ! /2 and !!" hosts have an infectious period equal to 2/ !" ! + !" ! . We assume there is no recovery from infection by either parasite ( ! = ! = 0), as this greatly simplifies the derivation of parasite fitness. As with model A, we assume host protection is associated with a cost in terms of either the transmission rate, 
When the resident is at equilibrium (
, the initial dynamics of a rare mutant are:
Ashby & King (2017) Friendly foes: the evolution of host protection by a parasite 6 where ! and !! are as described for model A in the main text, !! is hosts coinfected with the mutant and resident strains of parasite 1, and !!! is hosts additionally coinfected with parasite 2. The remaining aspects of model B and its analysis are identical to those for model A.
S2.2 Results
To derive an expression for invasion fitness in model B, we first calculate the Jacobian of the mutant dynamics (equation S8):
The next-generation matrix, ! , is equal to the product of and the inverse of :
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where ⨂ is the outer matrix product and
The invasion fitness of the mutant is then sign equivalent to the dominant eigenvalue of ! minus 1 (Hurford et al. 2010) :
The selection gradient, = !"
, is:
S14
As was the case with model A, we solve the ecological and evolutionary dynamics of the system numerically since there is no analytic solution for the equilibrium of the system. We compare the evolution of resistance and tolerance in models A and B (with no recovery in either model) when there is a transmission rate cost (Fig. S3 ) and when there is a virulence cost (Fig. S4 ). The differences between the two models are minimal in both cases. 
